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Item: Relationship size of particles and rate of water...... p.1

Questions 6-8 refer to the following information.

Most soils are a mixture of particles of different sizes. Water moves through soil at
different rates, depending largely on how much of each size particle makes up the soil.
The table below shows the percentage of each size particle in five different soils (A, B. C,
D. E) and the rate at which water moves through each of the soils.

RATE OF WATER MOVING THROUGH DIFFERENT SOILS

Percentage Percentage Percentage Rate of Water
Soil Largest Particles | Medium-Sized | Smallest Particles |Draining Through
(%) Particles (%) (%) Soil (cm/hr)

A 100 0 0 21

B 85 10 5 6.1

C 40 40 20 1.3

D 20 65 15 0.69

E 0 0 100 0.05

VC298869

6. Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.

VC298870

7. Explain why the size of the soil particles affects the rate at which water moves
through the soil.
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Item: Relationship size of particles and rate of water...... p.2

Questions XX-XX refer to the following information.

Most soils are a mixture of particles of different sizes. Water moves through soil at different rates,
depending largely on how much of each size particle makes up the soil. The table below shows the
percentage of each size particle in five different soils (A, B, C, D, E) and the rate at which water
moves through each of the soils.

RATE OF WATER MOVING THROUGH DIFFERENT SOIL TEXTURES

Percentage Percentage Percentage Rate of Water
Soil Largest Particles | Medium-Sized | Smallest Particles | Draining Through
(%) Particles (%) (%) Soil (cm/hr)

A 100 21

B 85 10 S 6.1

C 40 40 20 1.3

D 20 65 15 0.69

E 100 0.05
Content Area Earth and Space Science
Content Topic - Earth Structures - Properties of Earth Materials
Subtopic

Content Statement

E8.6: Soil consists of weathered rocks and decomposed organic material
from dead plants, animals, and bacteria. Soils are often found in layers
with each having a different chemical composition and texture.

Science Practice Using Scientific Inquiry
Cognitive Demand Knowing How
Achievement Level
I
Item:

VCI98869

Describe the relationship between the size of the soil particles and the rate at which water
moves through the soil. Use the data in the table to support your answer.
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Anchor Set...... p-1

(256337) Response correctly describes the relationship between size of soil

3 particles to rate of water passing through the soil and includes
supporting data from the table: . . . more large particles, water
will drain more quickly. . . Soil A has 100% larger . . . water
moves at 21 cm/hr . . . Soil E, which has 100% smaller particles . .
. moves at 0.05 cm/hr.
(256401) Response correctly describes the relationship between size of soil

3 particles to rate of water passing through the soil and includes
supporting data from the table: The larger the particles in the soil,
the faster the water moves through. Soil A had 100% large
particles and the water moved faster through Soil A.
Response correctly describes the relationship between size of soil
A-3 @3l 3 particles to rate of water passing through the soil and includes
supporting data from the table: moves slower through little
particles (E) moves faster through big particles (4).
Response correctly describes the relationship between size of soil
A-4 Cal 2 A particles to rate of water passing through the soil but does not
include supporting data: The larger the partioles the faster water
moves the smaller the particles the slower water moves.
Response correctly describes the relationship between size of soil
A-S gsai 2 A particles to rate of water passing through the soil but does not
include supporting data: . . . smaller the particles sizes . . .the
slower water will move.
Response correctly describes the relationship between size of soil

A-6 e 2 A particles to rate of water passing through the soil but does not
include supporting data: The larger the soil particles, the faster
water moves through the soil.

A-1

A-2
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Anchor Set ...... p-2

(256432) Response provides a correct statement using data in the table, but
A-7 2 B does not describe the relationship between size of soil particles
and rate of water: . . . soil A 100% of the largest particles it moves
through the water at a rate of 21 cm. per hour . . .soil E 100% of
the smallest particles it drains through the water at 0.05 cm. per
hour. The listing of two soil types only is an implied comparison
of the water rates. Also, the data is chosen to address the size/rate
relationship.

Response provides a correct statement using data in the table, but
A-8 (256332) 2 B does not describe the relationship between size of soil particles

and rate of water: In soil A the rate of water more than soil E.

(000018) Response provided is incorrect: . . . bigger the soil particle . . .

1 slower it moves. . . smaller it is, the quicker it moves. Water would
move quicker with bigger particles and slower with smaller
particles.

Response provided is incorrect: . . . smaller amount of particles
A-10 (256333) 1 the faster rate, and the largest amount of particles the slower the
rate. Amount of particles is not the same as size of particles.

Response provided is inadequate: In A the water runs 21cm/hr. In
A-11 (256426) 1 Bt runs 6.1 cm/hr. . . In e it runs 0.05 cm/hr. This is a restating of
the last column of the table provided for this item. It does not
describe or imply any understanding of size of particles and/or rate
of water.
(000007) Response provided is inadequate: The soil is 100%, 0 medium, 0

1 small, and the draining through soil is 21, This is a restating of the
data for soil A from the table. It does not describe or imply any
understanding of size of particles and/or rate of water.

A-12
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...... p-1

=,

3

YCireeep
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

THthere ace ove lagger particdesy the water will Aain
mnere ?’md’\lb 3o} A has 1607 larger pactieles )so wacier
mwe:.-’chmu&h e goil mere rop"d"j than Sorl &, which
has 1007 smaller partieles, Ssil A's water meves o.+é?lem/hr3

answer,

&

Describe the relationship between the size of the scil particles and the rate at
which water moves through the soil. Use the data in the table to support your

ard Sl E's  wader moves ot .08 cm /hr,

YCI95a6p
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

The \@ Jﬁ@\u\ﬁs N Yha
Ay Jsm u:mr P VS

$uan. 5@ % \a
d\(. 39 J:k\*l wag\“%@%ler
%hmb%

YCrgaer

MOVES S\GuseC ﬁm%m“i*ﬂe parhicks

moves fesster Wheugn big gardicies
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Anchor Set 2A ...... p.2

2A

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Thelagel e gortictes Yhe Qgier \wodermoves
.H"'?_SMMW e PO\f‘thﬁs "‘TLL Sowecr Wod2e tmaueSe

YCrsner

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

T!\& ln.rB{ar the E#:I Pn.ri-}c,]cg’ +Hhe {(}._s-f-ef— wn 1o~

movls 'H\roblg}‘ the sob I
@
g

YCirgaeR
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The Swmellen #ha pahicls Gzey
M FHha Sarl eAL #he Slowra wEk A
wiél weve: fhiowh (.
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Anchor Set 2B...... p-3

@

YCIPER6R
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Wen ot sl @ 100% of e \ogest @rdicles
B oes Yiogn Yre Vater ol o (ere of

Al e Qe \noot. PY 260 @ \OO7b of e
SenalleSt @ohales ¥ e, ’\’\r*faﬁh e
vars oF 0,08 cm. €& YNo.

R oviy il
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Lo Lo\ & e Rate 6% waret Mole
Yeon Sl E.

D)

Y2Fga68
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

e b\Q,Q€r the 60 artice 1§,
the U\NE*‘{‘ s, Th@
SAOIRY 1T \3,4P C\\J\CKﬁ’r
MONES.
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Anchor Set 1...... p-4

YCIrgaer
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

wwﬁﬁn% on Yre Slze o Yre co¥ces,
e SMGVeC omovnt- ok parides e
Hooe( (O ,0Nd ¥e \oOedr amnount o
DocRdes  The Qower e rode.

0

YCI9E86»
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil, Use the data in the table to support your
answer,

T g the  walr (w2 op
1 R it =5 W ea/ir
th € I oras L3 oy
Tn D T&# ma kr  1pg o, 14 Cf-ﬁ,r
fw) & T+ rnS 005 i

YCIP886P

Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer,

The 2o\ "2 00% , o et , O
smalpng fre. pinning ~Thaun\
NS Al
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Practice Set 1 Score Guide...... p.1

Code

-Description

Complete

Student response correctly describes the relationship between the size of soil particles
and the rate at which water passes through soil using data from the table for support.

Student response may or may not include quantitative information in the comparison.
Note:

— Acceptable synonyms for “faster” include: highest, most, quicker.
— Unacceptable synonyms for “faster” include: best.

For example:

The larger the particles the faster the water travels through. For example,
water passes through soil A, which has large particles at 21 cm/hr, while water
only moves at 0.05 cm/hr through soil E, which has the smallest particles.

Water moves the slowest through soil E (0.05 cm/hr), which has very small
particles and the fastest (21 cm/hr) through soil A, which has the largest
particles.

That the bigger the particle the faster it travels because soil A at a 100 and the
largest particle travels a 21 cm/hr where as soil D at 20 travels at 0.69 cm/hr.

Water moves fastest through soil with large particles (soil A) and slowest
through soil with small particles (soil E).

The more small particles contained in the soil, the slower the water passes
through it. Soil E has the most small particles and the slowest rate.

11
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Practice Set 1 Score Guide Continued...... p.2

Partial

2A

Student response correctly describes the relationship between particle size and rate of
water movement, but does not refer to the data from the table for support.
For example:
¢ The larger the particle the higher the rate of water moving through the soil.
The smaller the particle is then the least rate of water moving will appear.

¢ The more small particles contained in the soil, the slower the water runs
through it.
* The water runs through soil with the largest particles fastest.

2B

Student response provides a correct statement using data in the table that addresses
the size/rate relationship, but does not establish the relationship between the size
of soil particles and the rate at which water passes through soil. The response
includes some kind of comparative language {explicit or implied) that indicates an
understanding of the data.

Note: Acceptable comparative language includes: fast(er), slow{er), big(ger), large(r ),
small(er}, quick{er].

For example:
e Water moves fastest through soil A and slowest through soil E.
o The water runs through the soil with 100% large particles at 21 cm/hr and
through the soil with 100% small particles at 0.05 cm/hr.

o The size of the soil particles of soil A is faster because the rate of it is 21 cm/hr.

» The soil A moves quicker through the water at 21 cm/hr. And the soil E moves
slower at .05 cm/hr.

Unsatisfactory/Incorrect

Student response is inadequate or incorrect. The response may repeat data
from the table, but describes an incorrect relationship between particle size
and rate.
For example:
e The smaller the particles, the faster the water moves through them.
e The relationship between the size of the soil particles and the rate at which
water move through the soil is that both have a good rate.
* The more particles you have in the soil the more rate of water is moving
through the soil.
¢ The more texture the soil has the faster the water moves through it.

12
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Practice Set 1 Repsonses....p.1

WFMID: 23526900 Sequence 0000256507
NAEP 2009 Grade 08 Subject SC Batch 10028900 PAS 002800085
UIN 00020803199805200902 Import Item ID 09F2S11_06 Clip VC298869
Ll
yCe8E6p

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The biaﬂﬂ' ‘e parficles #he easier e
Wates ~ fan  mew Hheoygh e
PC)\(.'F' qeé,

WFMID: Z3526900 Sequence 0000256297
NAEP 2009 Grade 08 Subject sC Batch I0134500 PAS 013400173

UIN 00020256279813200902 Import Item ID 09F2511_06 Clip vc2sen6s ?’, ;Z

YCissa6»
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The Ldekex TRYS  Ssdudn Yoe
OSA, red S zed ParCes beHer
Fron e Sinaller Dactioks

13
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Practice Set 1 Repsonses....p.2
WFMID: Z3526900 Sequence 0000256338
NAEP 2009 Grade 08 Subject 5C Batch I0077900 PAS 007700203
UIN 00020346959815200902 Import Item ID 09F2511_06 Clip VC298869 Iﬂ- 3

VGRS
Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.,

the sma)jalp The Poirt/cles
tihe S |owel ;"f Jﬁ’w,‘[q 9.
too o/ 0/ 2

WFMID: Z3526900 Sequence 0000256441
NAEP 2009 Grade 08 Subject 8C Batch I0011500 PAS 001100130 o '
UIN 00020796659809200802 Import Item ID 09F2S81l1_06 Clip VC298869
-
YCIvga6s

Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer. '

S01] A Pecouwee /L 18 The-
J.afﬁf5é¢’4ﬂal T72C oy A 27
PRECES [ Hate Sy 17 FAee

- RS FeS”

14
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Practice Set 1 Repsonses ....p.3
WFMID: Z3526900 Sequence 0000256369
NAEP 2009 Grade 08B Subject SC Batch I0255500 PAS 025500304

UIN 00020369609815200902 Import Item ID 09F2811_06 Clip vC298869 ; ,l- !

VCISEEER
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

A You can See on  +re  Hdable,
ssil A has  He higles+ rate of
water Draining Hregh e %0,
Tl‘\-&' \orGer 4 '.qu"i‘iﬁ‘fftf'és Fhe
Wi%ler M fade &f wager c{f"ain,‘pﬁ_

WFMID: Z3526900 Sequence 0000256288
NAEP 2009 Grade 08 Subject SC Batch I0134900 PAS 013400028
UIN 00020254829813200%02 Import Item ID 09F2811_06 Clip VC258869 /"‘b

YCLo8860
Describe the relationship between the size of the seil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

The, Yicker e Soil, e Slower the  oater
rotes Yhnugh the o), The relabiongh;
Detuieen Size of e Sov! and +he
foke of varer | Hhar the Hinner e
), The Fosher e Lder Move s,

15
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Practice Set 1 Repsonses ....p.4

WFMID: Z3526900

Sequence 0000256418
NAEP 2009 Grade 08

Subject SC Batch 10354900 PAS 035400353

UIN 00020393079815200902 Import Item ID 09F2S11 06 Clip VC298869 ; )I ’
e

YCIPBE6P
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer,

Soil (P ora Soil PFAEEL ey pbrter Fo Flow mmole
Freedy  beceth? AS mpd) o dorse agéﬁi wich oS
Srall pPovircieS,

WFMID: Z3524900 Sequence 0000000028
NAEP 2009 Grade 08 Subject SC Batch I0003300 PAS 000300153

UIN 00020248259813200902 Import Item ID 09F2511 06 Clip Vc298869 ’pIm g

YCIFE a6y
Describe the relationship between the size of the soil particles and the rate at

which water moves through the soil. Use the data in the table to support your
answer.

The higest wder nrover HeUfh soif 5 21 am
Kff \igmr ond e \owat\S 0.0S ¢m
\6'( \Ov-.

16



Relative Size Practice Set 1

Practice Set 1 Repsonses ....p.5

NAEF 2009 Grade 08 Subject sC Batch I0077500 PAS 007700511 = .
UIN 00020350039815200902 Import Item ID 09F2811_06 Clip VC298869 ?I’f ?

VCIPERer

Describe the relationship between the size of the seil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer,

The velationship Is the \arger the particles gre hat
make up he soll, the stower 4he water g going
to move through. For example, soil A hod
007 large particles and e water passed dhrough

at & cm/fie. Compared 4o 100 sy pariicies and
woler passing Wnwough av 0-05 cmyhy.

WFMID: Z3526900 Sequence 0000256327
NAEP 2009 Grade 08 Subject SC Batch I0077900 PAS 007700055
UIN 00020345479815200902 Import Item ID 09F2S11_06 Clip VC298869
%
YCIPgacy

Describe the relationship between the size of the soil particles and the rate at
which water moves through the soil. Use the data in the table to support your
answer.

Soil A hosHhe largeet particie

percento ool \or?ﬁﬁ rrte
N Soil '%Q ha HNeE lowest pochele
ercentage CnCl lan0st roote




